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Abstract  
 

Fenugreek (Trigonella foenum-graceum L.) is an annual herbaceous plant of the Fabaceae family. Fenugreek is 

widely grown in India, China, Africa, Algeria, Saudi Arabia, Pakistan, Egypt, Turkey, Ukraine, Spain, and Italy. 

This plant is used in the food industry such as soft drinks, sweets, sausage making, seasoning products and used 

in mixtures of sugared sauces. In addition, ground seeds are consumed in the form of pickles, soup, sauces and 

meat products, food industry, bakery products, and ice cream, caramel and in the composition of cheese flavor 

additives, fresh leaves as salad and vegetables and roasted seeds as coffee. The most common use of spice is 

fenugreek paste; it can be consumed as it is this mixture which is composed of fenugreek herb, cayenne pepper 

and garlic, or more importantly it is used as covering material of pastrami. This study was conducted to determine 

the optimal sowing period of Trigonella foenum-graceum L. in Yozgat ecological conditions, to investigate the 

effect of spring and autumn sowing on yield and yield components of fenugreek during 2014-2015 vegetation 

period. According to results of this research; plant height 46.58 cm, 32.42cm; the number of pods per plant 16.73 

number, 6.65 number; the number of seeds per pod 9.75 number, 5.27 number; thousand seed weight 30.17g, 

24.72g; seed yield 310.93 kg.da-1, 154.23 kg.da-1; biological yield 819.92 kg.da-1, 791.31 kg.da-1and oil yield 

14.45 kg.da-1, 6.61 kg.da-1 were recorded in autumn and spring sowing, respectively. 

 

Practical applications  

In Soxhlet extraction procedure, the fanugreek seed samples belonging to each plot (2g) were weighed, then 

extracted with aether for about 1 h at 135oC in a Soxhlet apparatus. 
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Introduction 

Fenugreek (Trigonella foenum-graecum), which is an 

annual crop, belongs to the Leguminosae family. This 

crop is a leguminous herb cultivated in India and 

North African countries (Chopra et al., 1986; Phillips 

& Foy, 1990). Fenugreek is believed to be native to an 

area extending from Iran to northern India, but now is 

grown as a spice in most parts of the World. 

Particularly, this crop is now widely cultivated in 

China, northern Africa, west and south Asia, 

Argentina, Canada, USA, Australia, Ukraine and 

Greece (Edison, 1995; Fazli & Hardman, 1968; 

Petropoulos, 2002). India is the largest producer of 

fenugreek in the World (Edison, 1995). Fenugreek 

based products are now available on the shelf as food 

and food supplements in many stores in the continents 

of Asia, North Africa, Australia, North America and 

Europe (Basu et al., 2007). The plant leaves and seeds 

are widely consumed in Indo-Pak subcontinent as well 

as in other oriental countries as a spice in food 

preparations, and as an ingredient in traditional 

medicine (Syeda et al., 2008). They  have been used 

to reduce blood sugar and lower blood cholesterol in 

humans and animals (Dahanukar et al., 2000; Basch et 

al., 2003). Also, fenugreek leaves and seeds should be 

included in normal diet of family, especially diet of 

growing kids, pregnant ladies, puberty reaching girls 

and elder members of family because they have 

haematinic  value (Ody, 1993). In India, fenugreek is 

used as a lactation stimulant (Tiran, 2003). 

Particularly, its seed is widely used as a galactagogue 

(milk producing agent) by nursing mothers to increase 

inadequate breast milk supply (Fleiss, 1988). This 

crop is known to have several pharmacological effects 

such as hypoglycemia, hypocholestrolemia, laxation, 

apetite stimulation, antiulcer, and immunomodulatory 

(Bin-Hafeez et al., 2003; Ahmediani et al., 2001). 

Besides, these include antidiabetic effect, anti-

fertility, anticancer, anti-microbial and anti-parasitic, 

effects (Al-Habori and Raman, 2002). Fenugreek is 

variously called in different languages such as, 

Fenugrec (French), Methi (Hindi), Bockshorklee 

(German), Fieno greco (Italian), Pazhitnik (Russian), 

Alholva (Spanish), Koroha (Japanese), Hulba 

(Arabian), Halba (Malaya), K’u-Tou (China) and 

Çemen (Turkey) (Abdelatif et al., 2012; Abdouli et al., 

2012). The seeds of fenugreek have been used 

specially for preparing “Çemen” in Turkey. Çemen is 

composed of crushed classical fenugreek seeds, garlic 

and chilli pepper mixed to a paste with a little water. 

Fenugreek paste covering material of pastrami, and 

protects the meat from drying and spoiling by contact 

with the air, which would cause the fat in the pastrami 

to oxidise and give a bitter flavour. Fenugreek paste is 

also sold separately as a savory paste for spreading on 

bread (Kan et al., 2005).  The objective of this study 

was to evaluate the effects of spring and autumn 

sowing times on oil content and some morphological 

characteristics of fenugreek varieties. 

Materials and Methods 
 

Materials 
 

Gurarslan fenugreek species registered by Ankara 

University Agricultural Faculty Field Crops 

Department were used as the plant material of the 

experiments.  Field experiments were conducted at the 

experimental fields of Gedikhasanli Research and 

Application Aria at Agricultural Faculty of Bozok 

University in 2014-2015. The characteristics of 

experimental area were as follows: caly, clay and 

loam, pH 7.67, lime 4.04 %, salt 0.0317, organic 

matter 1.473 %, total nitrogen 0.074 %, phosphor 5.83 

kg.da-1 and, potassium 79.48 kg.da-1. Monthly 

temperature (EC), relative humidity (%) and 

precipitation (mm) values of the experimental years 

2014-2015 and long-term averages are provided in 

Table 1. In autumn sowing time, the temperature on 

the ground decreased to -18oC in January. In April, 

when spring sowing time was taking place, the 

temperature above the ground was recorded as -7oC 

(Table 2). In experiment each period, plot length was 

3m, and two side rows and 30cm from the top and 

bottom of the plots were left as side-effects and each 

plot area was 27m2 (90 × 0.3). For sowing, 4kg seeds 

were used per decare and 3.6g fenugreek seeds were 

sown in each row. Harvest was made by hand (autumn 

sowing on 24 July 2015 and spring sowing on 8 

August 2015). 

 

Analysis 

Oil Extraction 
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In Soxhlet extraction procedure, the fanugreek seed 

samples belonging to each plot (2g) were weighed, 

then extracted with aether for about 1 h at 135oC in a 

Soxhlet apparatus (Quan et al., 2004). 

 

Protein ratio  

Extracts belonging to each plot were prepared  by 

allowing 0.5g of finely ground seeds and then, 

Nitrogen content of these extracts was determined by 

the Kjeldahl method. This value was multiplied by the 

coefficient of 6.25, and the % protein ratio was 

determined. 

 

Statistical analysis 

Data collected were subjected to analysis of variance 

using TARIST statistical program, and differences 

between means were compered by the t-test using the 

same programme (Açıkgöz et al., 2004). 

 
Results 
 

Effects of spring and autumn sowing times on 

fenugreek yield and morphological characters 

Variance analysis revealed that Gurarslan fenugreek 

species in spring and autumn sowing times were 

significant with regard to plant height (cm), the 

number of pods per plant, the number of seeds per 

pod, thousand seed weight (g), seed yield (kg.da-1), 

harvest index (%), oil ratio (%) and oil yield (kg.da-1) 

(p<0.05). On the other hand, Gurarslan fenugreek 

species in spring and autumn sowing times were not 

found to be significant with biological yield (kg.da-1)  

and protein ratio (%) (p>0.05). 

 

Plant height 

Plant height values were respectively obtained from  

22.00-42.00cm in spring sowing time and 25.00-

74.00cm in autumn sowing time. It was determined 

that plant height increased average 43.56% in winter 

sowing (Tables 3 and 4). 

 

The number of pods per plant 

The number of pods per plant of Gürarslan fenugreek 

were varied between 2-6 in spring sowing time and 4-

81 in autumn sowing time. It was determined that the 

number of pods per plant  increased average 151.62 % 

in winter sowing (Tables 3 and 4). 

 

The number of seeds per pod 

The number of seeds per pod obtained from the 

planting of the spring sowing time is between 1-10 

pieces. Also, autumn sowing time is between 2-15 

pieces (Table 3 and 4).  

 

Thousand seed weight  

Thousand seed weight ranged from 22.45g to 32.20g 

in spring sowing and from 27.41g to 32.14g in spring 

sowing. According to spring sowing time of thousand 

seed weight are found more heavier (22.04%) then 

autumn sowing time (Tables 3 and 4). 

 

Seed yield  

Seed yields were respectively obtained from  112.42-

189.67 kg.da-1 in spring sowing time and 243.54-

366.91 kg.da-1 in autumn sowing time. It was 

determined that seed yields increased average 

101.60% in winter sowing (Tables 3 and 4). 

 

Biological yield 

Biological yields were respectively obtained from  

681.16-923.59 kg.da-1 in spring sowing time and 

561.84-1012.79 kg.da-1 in autumn sowing time 

(Tables 3 and 4). 

 

Harvest index  

Harvest index for spring sowing time was found from 

12.17% to 24.65%, the average was  obtained 20,13% 

while the autumn sowing time  was  recorded 26.42-

43.35%, the average was  obtained 37,56% (Tables 3 

and 4). 

 

Oil ratio  

Oil ratio was recorded that spring sowing time in the 

seeds of fenugreek was found  4.21-4.35%, and the 

average was  recorded 4.28%. However, autumn 

sowing time in the values were found in the range of 

4.23-4.96% and the average was recorded as 4.61% 

(Tables 3 and 4). 

 

Oil yield  

Oil yield of Gürarslan fenugreek was varied between 

4.73-8.10kg.da-1 in spring sowing time and 10.30-

17.06 kg.da-1 in autumn sowing time (Tables 3 and 4). 

 

Protein ratio (%) 

Protein ratio was found to be 28.91-31.02% in 

fenugreek seeds obtained from spring sowing time 

and autumn sowing time was obtained from 29.35-

31.03%. The mean values were recorded as 29.74% 

and 30.04%, respectively (Tables 3 and 4). 

 

Discussion 
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This study was carried out that fenugreek plant was 

determined the most suitable sowing time in Yozgat 

ecological conditions. Spring and autumn sowing 

times of fenugreek was carried out during the 

vegetation period of 2014-2015 in order to examine 

the effect of the fenugreek on yield and some yield 

items. Current findings on plants heights of fenugreek 

were reported 24.8-139.6cm (Beyzi, 2011; Elci, 2010; 

Koroglu, 1985; Ozdemir, 1999; Tamkoc, 1997). 

Another finding on the number of pods per plant for 

fenugreek (3.90-44.92) were parallel to findings of 

(Beyzi, 2011; Elci, 2010; Koroglu, 1985; Ozdemir, 

1999; Tamkoc, 1997; Gokce, 2015). Current findings 

on the number of seeds per pod, thousand seed weight, 

seed yield, biological yield, harvest index, oil ratio, oil 

yield and protein ratio were reported 4-20 per/plant, 

12.23-31.80g, 19.70-412.90kg.da-1, 211.6-741.8 kg. 

da-1, 23.00-28.48%, 4.18-16.55% and 15.3-29.0%,  

respectively (Baswana & Pandita, 1989; Beyzi, 2011; 

Elci, 2010; Koroglu, 1985; Ozdemir, 1999; Tamkoc, 

1997; Gokce, 2015). 

The results are in agreement with those obtained by 

15,17 and 29 in fenugreek. 25 also reported similar 

results while working in fenugreek. According to 

Yılmaz & Telci (1999) in Tokat ecological conditions 

of autumn sowing times, the plant height, seed yield 

and thousand seed weight were found 47.81cm, 

19.70kg.da-1 and 16.65g, respectively. The same 

values to spring sowing times were obtained as 

53.38cm, 128.60kg.da-1 and 17.60g, respectively 

(Yılmaz & Telci, 1999). In the experiment conducted 

by El Fahal (2006), fenugreek plants in different 

sowing time (October 14, October 30, November 15 

and November 30) was cultivated, and the highest 

seed yield was obtained from in 30 October. In this 

study we obtained from that autumn sowing time was 

higher than spring sowing time planting.  The plant 

height, seed weight and seed yield are higher in 

autumn sowing time that has the better climatic 

conditions and a longer period for vegetative growth 

and development and grain filling. On the other hand, 

fenugreek at spring sowing time can not completed 

vegetative growth and development, the plant passes 

generative development due to the effect of high 

temperature (Coskun, 2014). As the number of plant 

growth days more and more the yield of the grain 

increases, the seeds become larger (Coskun, 2014; 

Knowles, 1958). 

Another reason for the higher yields of autumn sowing 

time is the stronger root development in plants 

(Yilmaz, 1997). Seed yields of plants obtained from 

autumn sowing times (310.93kg.da-1)  were higher 

than sprig sowing times (154.23kg.da-1). Heat stress in 

spring  sowing times, the shortness of the time from 

blooming of plants to fertilization and environmental 

factors were negative effect of seed generation and 

development. The greatest plant height (46.58cm) was 

obtained from autumn sowing times and the lowest 

value in Gurarslan cultivar (32.42cm) was obtained 

from spring sowing times. Spring sowing is short for 

the duration of vegetation. Because of the better plant 

development and the longer of vegetation period in 

autumn sowing time, duration of oil storage in seeds 

is prolonged. Differences between spring and autumn 

sowing time with regards to be ratio of oil and protein, 

are due to plant development and physiological 

activities in the plant. The oil accumulation times of 

seeds are shorter in spring sowingtimes, and 

development in plants in physiological processes is 

not as regular as autumn sowing times. Therefore, the 

oil percentage in the seeds is lower (Yilmaz, 1997). 

 

Conclusions 
 

The central hypothesis of this study was tested and 

considering the effects of different sowing times on 

yield, yield parameters, oil ratio, oil yield and protein 

ratio of Gurarslan  cultivar, the most effective sowing 

times in general was found to be autumn sowing times 

in Yozgat ecological condition.   
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Table 1. Meteorological datas in Yozgat (Turkey) during the experiment 
  

 

Monthly avarage temperature 

(EC) 

Monthly average relative humidity 

(%) 

Monthly total precipitation 

(mm) 

    

Months      2014-2015  Long years          2014-2015 Long years      2014-2015 Long years 

October 11.6 10.3 69.7 59.3 18.4 40.8 

November 4.8 4.6 71.4 68.2 31.2 21.6 

December 4.5 0.5 82.4 72.0 33.8 16.5 

January -0.6 -1.6 79.9 64.0 27.2 68.7 

February 1.6 -0.8 74.4 71.0 32.0 62.8 

March 5.4 3.0 71.8 70.0 68.7 67.0 

April 7.2 8.5 63.7 61.0 30.6 62.3 

May 14.5 13.1 62.4 65.0 0.0 65.3 

June 17.3 16.8 70.8 62.1 63.0 44.4 

July 20.2 19.7 57.7 58.4 6.4 12.4 

August 22.0 19.8 57.2 59.0 15.8 8.9 

 

 

 

Table 2. Monthly avarage soil temperature in Yozgat (Turkey) during the experiment 

 
 

 

 

Monthly avarage 

soil temperature, 

°C 

Monthly minimum 

ground surface 

temperature, °C 

Years Months 5 cm 10 cm 20 cm 50 cm  

2014 

October 14.1 14.6 15.0 16.2 -4.0 

November 6.3 7.0 8.1 10.5 -7.6 

December 4.6 4.8 5.6 7.4 -8.5 

2015 

 

January 0.7 1.1 2.0 4.1 -18.0 

February 3.2 3.4 3.6 4.4 -10.0 

March 6.8 7.0 6.8 6.7 -6.7 

April 9.1 9.3 8.9 8.6 -7.0 

May 17.8 17.9 16.8 14.8 0.5 

June 21.1 21.1 20.3 18.8 9.3 

July 24.1 23.7 22.8 21.0 6.8 

August 25.7 25.7 25.1 23.6 7.1 
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Table 3. Minimum and maximum values obtained from spring and autumn sowing times of the morfological 

characteristics of Gurarslan fenugreek variety 

 
Morphological characteristics Spring Sowing Times Autumn Sowing Times 

minimum maximum minimum maximum 

Plant Height (cm) 22.00 42.00 25.00 74.00 

The Number of Pods Per Plant 2 6 4 81 

The Number of Seeds Per Pod 1 10 2 15 

Thousand Seed Weight(g), 22.45 32.20 27.41 32.14 

Seed Yield (kg/da), 112.42 189.67 243.54 366.91 

Biological Yield (kg/da) 681.16 923.59 561.84 1012.79 

Harvest Indext (%) 12.17 24.65 26.42 43.35 

Oil Ratio (%) 4.21 4.35 4.23 4.96 

Oil Yield (kg/da) 4.73 8.10 10.30 17.06 

Protein Ratio (%) 28.91 31.02 29.35 31.03 

 

 

 

 

Table 4. Change rates of values obtained from spring and autumn sowing times of the morfological 

characteristics of Gurarslan fenugreek variety (%) 

 

 

Morphological characteristics Rate of Change (%) 

Plant Height (cm) 43.56 

The Number of Pods Per Plant 151.62 

The Number of Seeds Per Pod 85.15 

Thousand Seed Weight(g), 22.04 

Seed Yield (kg/da), 101.60 

Biological Yield (kg/da) 3.62 

Harvest Indext (%) 86.54 

Oil Ratio (%) 7.86 

Oil Yield (kg/da) 118.71 

Protein Ratio (%) 1.02 

 

 

 

 
 

 

 

 

 


